Introduction
Regular monitoring of dietary intake of children is essential for the development of evidence based food and nutrition policies. This is particularly relevant in Australia with available data showing one in every four schoolchildren to be overweight or obese (Gill et al., 2009) . The latest Australian national dietary survey of children, the 2007 Australian National Children's Nutrition and Physical Activity Survey (2007 Children's Survey), provides an opportunity to examine changes in food and nutrient intake since the 1995 Australian National Nutrition Survey (1995 NNS) . Given the large time gap between the two surveys and the dynamic nature of the Australian food supply, considerable differences in food consumption patterns were expected. In a recent analysis, we reported a decline in the consumption of energy-dense, nutrient-poor 'extra' foods with these foods contributing to 41% of energy intake in 1995 compared with 35% in 2007 (Rangan et al., 2011a) . As a reduction in the percent energy intake from 'extra' foods will result in a concurrent increase in the percent energy intake from core foods, we were interested in further exploring the consumption patterns of core foods. Core foods form the basis of a healthy diet and include foods from each of the five food groups: bread and cereals; meat and alternatives; milk and alternatives; fruit; and vegetables (Smith et al., 1998) .
The objective of this study was to investigate the changes in core food consumption among children that occurred between the 1995 NNS and the 2007 Children's Survey. Changes in intake were analysed according to the percent consuming selected core foods, the quantities consumed and the contribution to total energy intake among Australian children aged 2-16 years old. Such information provides an insight into the changes in food consumption patterns, which may have occurred during this time, and will be valuable in the development of new policies or healthpromotion programmes to improve children's health.
Materials and methods

Australian National Nutrition Survey (NNS)
The 1995 NNS was a systematic subsample of those selected for the 1995 National Health Survey. The sample frame for the National Health Survey was a multistage probability sample of private and non-private dwellings, and for the 1995 NNS, a subsample of households were selected from private dwellings, in which up to three eligible respondents per household could be included in the survey (McLennan and Podger, 1998) . The response rate for the 1995 NNS was 61.4% of eligible participants.
A structured three-pass 24-h dietary recall was used to record all food and beverage intakes on the day before each interview from midnight to midnight. Portion sizes were estimated using standardised measuring guides including cups, spoons, ruler, measuring sticks, a grid, different sized shapes and containers, and photos of selected food items. Parents reported the intake for 2-4 year old children, children aged 5-11 years reported with the assistance of a parent, and children aged 12 years and older reported their own food intake (McLennan and Podger, 1998) . Data were collected between February 1995 and March 1996. Dietary data were translated into nutrient intake data using a specifically designed nutrient database, AUSNUT 1999 (Food Standards Australia New Zealand, 1999 Health and Ageing, 2009) . In brief, households with children aged 2-16 years were randomly selected using a stratified quotasampling scheme by postcodes. Private dwellings from selected postcodes were recruited to the survey using Random Digital Dialling. Only one child per household was selected for the survey. The response rate for this survey was 40% of eligible households (Australian Commonwealth Department of Health and Ageing, 2007) .
Out of two 24-h recalls, only the first recall interview (a computer-assisted personal interview) was used for this secondary analysis to enable a more direct comparison with the 1995 NNS that collected only one recall from most of the sample (Rangan et al., 2011a) . A three-pass 24-h dietary recall method was used to obtain dietary information, similar to that used in the 1995 NNS. A food model booklet was provided to estimate food portion sizes. All interviews were conducted by trained interviewers between 22 February 2007 and 30 August 2007 and were intended to represent different days of the week. Dietary data were collected from the primary caregiver for children aged 2-8 years whereas children aged 9 years and older reported their own food intakes (Australian Commonwealth Department of Health and Ageing, 2007) . The food composition database AUSNUT 2007 was used to estimate intakes of foods and nutrients (Food Standards Australia New Zealand, 2007) . This database is an updated version of the AUSNUT 1999 database used in the 1995 NNS and allows comparability of data between the surveys.
Classification of 'core' foods All foods generated by the AUSNUT databases had been assigned a unique eight-digit food code with the first two digits identifying the broad food grouping and each subsequent digit leading to the identification of the specific food item. All food codes were classified as either 'core' or 'extra' based on the Australian Guide to Healthy Eating (Smith et al., 1998) and further described in a previous paper . A detailed list of core and 'extra' foods can be found on http://sydney.edu.au/science/molecular_ bioscience/cphn/work/dietary.php. Identified core foods were categorised into the following main food groups: bread and cereals; meat and alternatives; milk and alternatives; fruit; and vegetables (including potato but excluding hot chips). Similar core foods were grouped together to form one 'food type'. For example, 'potato' included all types of mashed, boiled and baked potatoes but excluded hot chips, wedges as these were classified as 'extra' foods. A selection of the most commonly consumed core foods by more than 5% of children in the 2007 Children's Survey, from each of the five food groups, was chosen for analysis (listed in Tables 1-4). In addition, the total weight of fruit (excluding fruit juice) and vegetables (excluding hot chips) were analysed.
Under-and over-reporters
The Goldberg cut-off values were applied to exclude underreporters and over-reporters based on the measured (or otherwise estimated) physical activity levels and compared with the ratio of reported energy intake to calculated basal metabolic rate (Black, 2000) . Recalls with energy intakes outside the cut-off limits (at 95% confidence intervals) were considered implausible, and excluded from this secondary analysis. Height and weight were measured without shoes to the nearest 0.1 cm for height and 0.1 kg for weight (McLennan and Podger, 1998; Australian Commonwealth Department of Health and Ageing, 2007) . In the 2007 Children's Survey, 294 (6.1%) out of 4826 children were considered under-reporters, 103 (2.1%) over-reporters and 49 (1.0%) had no weight or height recorded (therefore unable to determine energy intake:basal metabolic rate) reducing the sample size to 4380 children. In the 1995 NNS, 113 (4.1%) out of 2682 children aged 2-16 years were considered under-reporters, 87 (3.2%) over-reporters and 47 (1.7%) had no weight or height recorded reducing the sample size to 2435 children.
Statistical analyses
Databases for both surveys were obtained in SPSS format and after re-coding foods and food groups consistently for both (864) Arrows (up or down) refer to a significant increase or decrease in trend.
surveys, were merged into one dataset. Data were weighted to account for over-or under-sampling to enable representation of the Australian population aged 2-16 years in terms of age group, gender and region. The percentage of participants consuming core foods, and the mean quantities consumed, per capita and per consumer, and energy contribution of core foods (as a percentage of total energy intake) were analysed on a per-day basis using descriptive statistics (SPSS version 17.0, SPSS, Chatswood, New South Wales, Australia).
Comparison of food intakes between the 1995 NNS and the 2007 Children's Survey was undertaken using both parametric (independent t-test) and non-parametric (Mann-Whitney U test) analyses. As both tests resulted in similar outcomes, we chose to present mean intakes (rather than medians which were often zero), which were compared using independent t-tests. P-values o0.05, 0.01 or 0.001 are indicated in the tables. Two-sided Cochran-Amitage tests for trend were conducted to determine whether trends in the percent consuming specific core foods exist across age groups (Table 1) using SAS software version 9 (SAS Institute, Lane Cove, NSW, Australia). Data were analysed by gender and age groups as determined in the Nutrient Reference Values report (National Health and Medical Research Council, 2006) and 2007 Children's Survey (2-3, 4-8, 9-13, 14-16 years). 
Results
Children's Survey
Selected commonly consumed core foods from each of the five food groups are listed in Table 1 together with trends across age groups and mean quantities consumed. Some of the most commonly consumed core food items included full-fat milk (50.6%), white bread (48.8%), apples/pears (38.8%) and fruit juice (38.3%). The types of core foods consumed varied with age. For example, children in the older age groups were more likely to consume white bread, noodles, ham/bacon, reduced-fat milk, flavoured milk, and tomatoes and tomato products than children in the younger age groups. Conversely, children in the younger age groups were more likely to consume wholemeal bread, pasta, low-sugar breakfast cereals, full-fat milk, full-fat cheese and most types of fruit than children in the older age groups. The core foods contributing most to energy intake (ranked in the last column) in 2007 (Table 2) included full-fat milk (6.3%), white bread (5.5%), wholemeal bread (3.1%), beef/ veal/lamb cuts (2.7%) and pasta (2.6%). Fruit and vegetables (any) were consumed by 69.3 and 69.1% of children, respectively, contributing to 4.8 and 3.0% of total energy intake. In total, core foods contributed 65.4% of daily energy intake among Australian children aged 2-16 years. The energy contribution of core foods to daily energy intake did not vary significantly between boys and girls (boys 65.8% versus girls 65.0%, P ¼ 0.18). However, the energy contribution of total core foods decreased significantly with age, ranging from 75.8% for 2-3 year olds to 61.8% for 14-16 year olds (P trend o0.001).
Comparison of core food intake reported in the 1995 NNS and 2007 Children's Survey Percent consuming. Differences in the percent consuming were apparent for many of the selected foods between the two surveys (Table 2 ). In the 'bread and cereals' group, a significant increase in the percent of children consuming wholemeal bread, high-sugar high-fibre breakfast cereal, pasta, noodles and rice was observed whereas the percent consuming white bread and low-fibre breakfast cereals were reduced. In the 'meat and alternatives' group, the percent of children consuming beef/veal/lamb cuts, poultry cuts, and poultry mixed dishes and ham/bacon had increased from 1995 to 2007 whereas the percent of children consuming beef/veal/lamb mixed dishes and peanuts/peanut products had decreased. In the 'milk and alternatives' group, the percent of children consuming reduced-fat milk, flavoured milk, reduced-fat cheese and full-fat flavoured yoghurt had increased from 1995 to 2007 whereas a decrease in the percent consuming full-fat milk and custard was observed. In the 'fruit' group, an increase in the percent consuming apples/pears, citrus fruit, tropical fruit, grapes/melons, fruit juice and total fruit were observed between the 1995 and 2007 surveys. In the 'vegetable' group, an increase in the percent consuming tomatoes, fruiting vegetables, and onion/corn was observed between the surveys, with no change for carrots or total vegetables and a decrease in the percent consuming potatoes.
Energy contribution. In general, the changes in the percent consuming selected food types between 1995 and 2007 were reflected in the energy contribution of the food type to energy intake. The largest increases in energy contribution were observed for wholemeal bread (2.0-3.1%), pasta (1.3-2.6%), beef/veal/lamb cuts (1.5-2.7%) and total fruit (3.7-4.8%), whereas the largest decreases were found for white bread (7.9-5.5%), beef/veal/lamb mixed dishes (2.3-1.0%), full-fat milk (7.9-6.3%) and potatoes (1.9-1.3%).
Overall, the percentage of energy contributed from total core foods increased significantly from 1995 (58.9%) to 2007 (65.4%; Table 2 ). It must be noted that the reported total energy intake in 2007 was B300 kJ lower for boys and 250 kJ lower for girls compared with 1995, after exclusion of misreporters (Rangan et al., 2011a) .
Per-capita consumption. The per-capita intake of total-core foods was significantly higher in the 2007 Children's Survey compared with the 1995 NNS (1899 g versus 1763 g, Po0.001, respectively; Table 3 ) and this was true for all age sub-groups. In the 'bread and cereals' group, per-capita intakes of white bread and low-sugar low-fibre breakfast cereals had decreased between surveys whereas intakes of wholemeal bread, pasta, noodles and high-fibre varieties of breakfast cereals had increased. In the 'meat and alternatives' group, an increase in per-capita consumption of beef/veal/ lamb cuts was accompanied by a decrease in the consumption of beef/veal/lamb mixed dishes. Consumption of poultry cuts and ham/bacon were higher in 2007 than in 1995; the consumption of fish, sausages and eggs remained the same, whereas the consumption of peanuts/peanut products between the surveys decreased. In the 'milk and alternatives' group, a reduction in the per-capita consumption of full-fat milk and custard was accompanied by a rise in the consumption of reduced-fat milk, flavoured milk, full-fat and reduced-fat cheeses, and full-fat flavoured yoghurt. Higher intakes of many types of fruit, fruit juice and total fruit were reported in the 2007 Children's Survey, with total fruit intake increasing from 132 to 164 g per capita, an increase of 30 g/day. Total vegetable intakes, however, remained the same between the surveys (117 g per-capita in both surveys) with potatoes decreasing, but tomatoes and onion/corn increasing over time. Most of the increases or decreases in per-capita consumption were consistent among the age groups. Notable exceptions were fruit juice and flavoured milk with significant increases in the two oldest age groups only. Gender differences were minor between the two surveys, although boys had a significantly higher consumption of fruit juice in 2007 than 1995, while girls' intakes remained similar (boys 100 g versus 126 g, Po0.001; girls 100 g versus 102 g, P ¼ 0.77), in 1995 and 2007, respectively.
Per-consumer consumption. The per-consumer intakes of many commonly consumed core foods remained similar between the two surveys (Table 4) . Exceptions included smaller quantities of white bread in the 'bread and cereals' group but larger quantities of low-sugar high-fibre breakfast cereal in 2007 compared with 1995. These changes occurred mostly in the two oldest age groups. Per-consumer quantities of beef/veal/lamb cuts, poultry cuts and ham/bacon, full-fat cheese, reduced-fat cheese and custard were higher in the 2007 Children's Survey whereas full-fat flavoured yoghurt was smaller, with changes consistent among nearly all age groups. Total fruit consumption was higher per consumer in 2007 in all age groups, with a particular increase in tropical fruit intake. Per-consumer total vegetable intake was similar between the surveys although a decrease in the quantities of potatoes, onion/corn and an increase in the quantities of tomatoes and products were found.
Discussion
The consumption of core foods had increased significantly among Australian children between the 1995 and 2007 surveys, with per-capita intake of core foods rising from 1760 to 1900 g/day. Although there was a decrease in total energy intake over this time, the energy contributed by core foods rose from 59% in 1995 to 65% in 2007. In addition, the types of core foods consumed had changed, with children eating more healthy core food options such as wholemeal bread, reduced-fat milk, reduced-fat cheese and total fruit, and eating less white bread, full-fat milk and low-fibre breakfast cereals. Differences in core food intakes between 1995 and 2007 were mostly consistent for boys and girls and for different age groups.
On average, children consumed an additional 30 g (0.2 serves) of fruit per day in 2007 compared with 1995, which translated to an B1% increase in energy contribution, from 3.7% in 1995 to 4.8% in 2007. Vegetables contributed to only 3.0% of total energy intake in 2007, down from 3.4% in 1995. Although the per-capita intake of vegetables remained the same between the two surveys, the decrease in its contribution to energy intake may be attributed to smaller amounts of starchy vegetables such as potato being consumed in 2007.
Many of our findings are consistent with food trends observed in recent nutrition surveys. The Child and Adolescent Physical Activity and Nutrition Survey, conducted in Western Australia in 2003 and 2008, reported increases in the consumption of healthier food choices, accompanied by decreases in the consumption of unhealthier food choices (Martin et al., 2009) . Foods eaten more frequently in the 2008 Child and Adolescent Physical Activity and Nutrition Survey included wholegrain bread, reduced-fat or skimmed milk, fruit and vegetables whereas foods consumed less frequently in 2008 included white bread, highly sweetened cereals and many types of non-core or 'extra' foods. The New South Wales Population Health Surveys also reported an increase in fruit consumption (among 2-8 year olds) as well as vegetable consumption (all children) between 2001 (Centre for Epidemiology and Research, 2008 . Research commissioned by Meat and Livestock Australia (2008) found that Australian families are shifting towards preparing meals from fresh core food ingredients, with red meat being the most common protein source, followed by chicken, fish and lamb. These findings may partly explain the increased consumption of meat cuts among Australian children in our 2007 survey results. Comparative analysis undertaken in the United Kingdom using the National Diet and Nutrition Survey rolling programme also found some improvements in dietary intake of children between 1997 and 2008 (Bates et al., 2009) . A higher consumption of fruit and to a lesser extent vegetables was observed among children as well as a larger proportion of young children (4-10 years old) consuming wholegrain and high-fibre breakfast cereals in 2008 compared with 1997.
Australian food industry sales data reflect the changes found in our analysis. Although the per-capita consumption of total milk stayed relatively constant over the past two decades, the per-capita consumption of reduced-fat milk has been on the rise and that of full-fat milk has been following a downward trend (Dairy Australia, 2009 ). In addition, sales of wholegrain, wholemeal and artisan types of breads have also increased over recent years (Queensland Government Department of Primary Industries and Fisheries, 2009). The 'Go Grains 4 þ Serves a Day' programme, which actively promotes health and nutrition benefits of wholegrain foods, may have prompted the food industry to respond to consumer's growing interest in wholegrains by launching more wholegrain products to satisfy the demand (Griffiths, 2010) . Moreover, there has been a steady increase in percapita sales of fruit (from 56.4 to 65.5 kg/year) and vegetables (from 72.9 to 79.9 kg/year) between 1998 and 2007. The per-capita sales of fruit and vegetable juices (from 33.9 to 33.2 l/year) stayed relatively constant over this period of time (Euromonitor International, 2010) . A small rise in the per-capita sales of chilled processed meat such as ham and bacon from 1998 to 2007 was also reported (from 1.7 to 1.9 kg per-capita per year).
In recent years, more effort has been placed on childhood obesity prevention in Australia. A range of health-promotion initiatives have been undertaken by government and nongovernment organisations including television advertisement campaigns, improved school canteen guidelines, healthy eating programmes based at childcare centres, pre-schools and schools, after-school programmes and community-based projects. The combined impact of such programmes may have contributed to these small but significant improvements at a population level. In addition, intense media exposure on childhood obesity issues in the past few years (Bonfiglioli et al., 2007) is likely to have raised awareness of the importance of healthy food choices. This may potentially have resulted in selective under-reporting of unhealthy food types. Although this type of bias is difficult to control for, attempts were made to exclude extreme under-and over-reporters of energy intake. The extent of over-reporting at 2-3% was similar for both surveys but under-reporting was higher in the 2007 Children's Survey (6.1%) than the 1995 NNS (4.1%) with an overall mean decrease in energy intake of 250-300 kJ. Under-reporting is a common error associated with 24-h recalls, and the extent of misreporting is highly variable and not well researched among children and adolescents (Livingstone et al., 2004) . In a previous analysis, we found misreporting of energy intake to be most common in children aged 14-16 years, especially among girls, but not very prevalent in younger children (Rangan et al., 2011b) . If the lower reported energy intakes in the 2007 Children's Survey were a true reflection of reduced dietary intake since the 1995 NNS, together with a significant increase in mean body weight of Australian children (Australian Bureau of Statistics, 2008) , than a significant reduction in physical activity levels would have been expected (Butte et al., 2007) . Unfortunately data on physical activity levels were not collected in the 1995 NNS, hindering comparisons between the two surveys.
A number of limitations of this comparative analysis must be taken into consideration when interpreting these data. First, the surveys were conducted at different time intervals, with the 1995 NNS capturing all seasons over a 13-month period compared with the 2007 Children's Survey that only captured autumn and winter (February to August). This may affect the estimation of foods consumed on a seasonal basis such as fruit and vegetables. However, our results showed that most types of fruit and vegetables were more commonly consumed in 2007 than in 1995, making it difficult to ascertain the effect of season. Other differences between the surveys included different sampling frames, children selfreporting their dietary intake at a younger age in the 2007 Children's Survey and different tools used in the estimation of portion sizes. We were able to compare only 1 day of dietary intake at both time points. Although this does not describe usual intake for an individual, it provides an estimate of usual average intake of groups (Rutishauser, 2000) . Strengths of the survey included nationally representative data based on age, gender and region, the use of similar dietary methodologies and methods of analysis, and the use of the same criteria to define and categorise core foods.
In conclusion, there appeared to be some notable improvements in the diets of Australian children since the 1995 NNS with an increase in the total amounts of core foods consumed, and food choices being healthier, that is, lower in fat or sugar and higher in fibre. Continuous monitoring of the food consumption patterns among Australian children using consistent, high-quality dietary surveys is highly warranted, as are continued health-promotion activities to ensure these changes are maintained and hopefully further improvements achieved.
